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CLAIMS 




A display, comprising: ^ 

(a) an electrophoretic display element capable of changing pp 

to an electee field; and 

(b) a first eiecL adjacent said display element, said fust electrode compnsmg a 
pletiXr adapted to prevent mechanica, or electrochemical damage to satd 

display element. 




(ii) 



. The display of claim 1 wherein said electrophoretic display element comprises: 

m a capsule; 

a dispersing fluid having a firs, optical property disposed wtthtn sa.d 

capsule; and 

a, ,eas« one electrophoretieally-mobile particle disposed wtlun satd 
capsule, said a, leas, one electtophoretically-mobile particle havmg a 
second optical property different from said first optical property, sard at 
tat one electrophoretically-mobile particle adapted to change posttron 
w«hi„ said capsule under the influence of an applied e.ectric feid, thereby 
changing the optical properties of said display element. 



(iii) 



3. The 



display of claim 2 wherein said protective layer is flexible. 



4 The display of claim 2 wherein said protective layer is adapted to prevent mechanical 
removal of said electrophoretic element from sa,d drsplay. 

5. Tne display of claim 2 wherein said protective layer comprises a plurality of 



conductors extending therethrough 




The displaiof claim 1 wherein said first eiectrode is transparent and the protects 
,ayer is di/posed upon said transparent electrode, said protective layer bemg capaHe 
of proXaid transparent electrode fiom degradation under the appheatron of an 

electrical potential. 
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one or 



The/display of Cairn 6 wherein said firs, electrode is transparent and contpnses 

oles selected from the group consisting of indium oxide, tin oxide and rndrum 




8 The display of Caim 6 where.n said protective layer comprises a, .east one chenucal 
' composition seiected iron, the group consisting of the metais niclte,, palladrun, 
platinum, ruthenium, rhodium, stiver, aiuminum, goid, — ~ 
and the oxides stiver oxide (AgO), aiuminum oxide (AI2O3), (TO 
titani um (II) oxide (TiO), titanium (IV) oxide (Ti0 2 ), chromium (.,.) oxrde C.O,,, 

s • A a (7 n n\ nickel (11) oxide (NiO), palladium 
chromium (VI) oxide (Cr0 3 ), zinc oxide (ZnO), nickel (11) K > F 

(H) oxide (PdO), platinum (IV) oxide (Pt0 2 ), ruthenium (IV) oxide (Ru0 2 ), and 
rhodium (III) oxide (Rh 2 0 3 ). 

9. The display of claim 8 wherein said protective layer comprises palladium. 

, 0. The display of claim « wherein said protective iayer has a thickness not greater than 
approximately 10 nm. 

1 1 . A display, comprising: 

(a) an electroprLetic display element; and 

(b) a vapor-penleable electrode adjacent said display element. 

,2. The display of 1 1 wherein said electrophoretic display element comprises: 

(i) acapsute; 

(ii) a disperkg fluid having a first optical property disposed withn sard 

capsule; and 

(UO a. leas, ol electrophoreucally-mobik particle disposed within sard 
capsuSd at least one electrophoretically-mobile particle havrng a 
second epical property different from said firs, optical property, satd at 
least one eWophoretically-mobile particle adapted to change posmon 



F 
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within said capsule under the influence of an applied electric field, thereby 
changing the optical properties of said display element. 



of claim 1 1 wherein said vapor-permeable electrode comprises an 



13. The display 

electrode\ermeable to water vapor 



14. The displayV claim 1 1 wherein said vapor-permeable electrode comprises a 
reticulated electrically conductive structure. 

,5. The display of L 14 wherein said vapor-permeable electrode comprises a wire 



mesh. \ 



,6 The display ofclairr, 14 wherein said vapor-permeable electrode cotnpnses a 
' re «icu.a,ed layer a, ikst partially coated with an electrically conductive matenal. 

\ 

,7 The display of claim \ wherein said vapor-permeable electrode comprises a 
' reticulated layer at leal partially impregnated with an electrically conducts 



I 

matenal. \ 



1 8 An electrostatically addressable display, comprising: 
' (a) an clectrophoretic di play element having a first surface and a second surface; 

(b) a protective layer disLed adjacent said firs, surface of said display element, satd 
protective layer capaAe of transmitting charge; and 

(c) an electrode disposed|djacent said second surface of said display element. 



19. The 



display of claim 18 v*Whi sa id protective layer is flexible. 




20. The display of clail J*erein said electrophoretic display element comprises: 



(i) a capsule; 

(ii) a dispersing flfud having a first optical property disposed withm sa,d 

capsule; and 



f 
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EXPRESS 

L« one electrophoreticaliy-mobile part* disposed within said 
' Isaid a, leas, one eieCop— y - m oo«e particle havtng a 
11a, property different from said first optical property, sad a 

wi ^paid caps* under the influence of an app.ied eiecinc field, thereby 
chaXthe optica, properties of said display element. 




1 



r~^^7of an electrostatic voltage of less than 
^create, an electrostatic voltage of at ieas. 5 voits across 





kS 5 



21. The display of claim 20 
1000 volts across the disp 
the electrophoretic element. 

greater than 10 u ohm-centimeters. 

f , m 20 ihereinsaid protective layer comprises a material having a 
2 , * dispiay 0' - ,y of atd electrophoretic eiemen, and a thicks 
resistivity ; ictess rf a , ayeI of ^ aectrophoretic elements 

that is not more than zy^oi^ne unv .^icf^rp, nf 



trie inicjui^^^ ^ - ^ 
protective .ayer is approximately 20% of a resistance of 




whereby a resistanc 
said electrophoretic element. 



24. The display of claim \% 



herein said protective layer disposed adjacent said first 





i 

2 
3 



I . • iA nmtective layer disposed adjacent said first 

25 . The disllay of claim 19 wherem sa ld fa a direction 

surfaced display element compnses a layer that 
substafay perpendicular to the layer. 
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jTTffJSpiay of (lata 19 wherein 



surface of said 



plurality 



27. The display of 



itv of con Live structures extending therethrough. 



isplay element comprises a 



layer of an insulating material having a 



laim 19 wherein said protective layer disposed adjacent said first 



surface of s 

second regioiving a second resistivity. 




28 



Tne dismay of*. 21 wherein said firs, region havin g a firs, resistivity and said 

' Zl hav.n g a second — comprise a ma«eria, wh,ch . <oped 

, -*u- first resion and said second region, 
differently within said tirst region <u 
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. The display of claim 27 wherein the less 
regions is continuous and surrounds an array 
conductive of said first and said second regions. 



conductive of said first and said second 
of isolated segments of the more 



2 
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. The display of claim 29 wherein said less 



conductive of said first and said second 



regions 



comprises vias providing access 



to said array of isolated segments. 



l 

2 
3 
4 
5 



, f , m n wherein said less conductive of said first and said second 

3 1 • The di t — . d * — - - — - - m ° f " 

matenals comprises a region 

, • f first and said second materials, and said less 
~f the more conductive of said first ana bcuu 

l"of said firs, and said second materia, comprises pinho.es p— 

access to said array of islands. 




l 

2 
3 



■n. ^ofclaim^whereinsaidprotectivelayerdisposedadjacentsaidfirst 
32. The displ& of claim wn ^ ^ ^ & 
surface -J said display element comprises a first region 



plurafityVregions 



having a second resistivity. 





1 
2 



33. The display of claim 32 wherein said plurality of reg 
comprises arrays of three islands. 



ions 



having a second resistivity 
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(ii) 



(Hi) 



A Ihod of addressing an electrostatically addressable display element, comprising 
the steps of: 

(a) prLding an electrophoretic element comprising: 

0) rZ-lg « having a first optical property disposed within said 

capsule; and 

lat ,eas« one electrophoretically-mobile parfcle disposed wtthrn sa,d 
lapsule, said at leas, one e.ecuophoretically-tnobile particle havtng a 
second optica property different from said firs, optical property, sard a, 
,U one electrophoreucally-mobile partieie adapted to change pos*on 
kin said capsule under the influence of an applied electnc field, thereby 
clinging the optical properties of said display element; 
W providingCrotective layer disposed adjacent said capsule, said protectee layer 

adapted to|ransmit charge; 
(c) providing I first elechode disposed adjacent said capsule; 
d disposing Lent said protective ,ayer an addressing eiectrode; and 

llg L addressing electrode in conjunction with said fir, electrode ,„ 
S) X IV-phoretic dement to a selected one of said « - - 
field and sa d second applied electric field produced between sard firs, electrode 

and said JU* » - » **~ eleCtt ° Ph0KtlC ' 

i 

is The method of claim 34 wherein: 

comp4 P-*g . layer of an insu,a,.ng materia, having a plurals of 



, T rim! aT : e - said conductive structures so as to apply a selected 
^^1- fidd and - second applied elected produced 

between said first 



electrophoretic element. 

36. The method of claim 35 wherein: 



fLe and said conductive structure so as to address said 
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step (bl comprises providing a layer of a material having a more resistive region and a 
less resistil region, said less resistive region comprising at least one island adjacent said 
electrophorltic element, said more resistive region having at least one pinhole 
therethrougl said at least one pinhole providing access to the at least one island of more 

conductive material; and 

step (e) Jmprises activating said addressing electrode in conjunction with said first 
electrode by Lifting charge that passes through said at least one pinhole so as to apply a 
selected one If said first applied electric field and said second applied electric field 
produced beJjejn said first electrode and said at least one island so as to address said 
electrophoreticf element. 



37. The methoja of claim 34 wherein said addressing electrode comprises part of a printer 

,ueh which said display element is passed to effect said addressing. 



apparatl 



38. The method of claim 34 wherein said display element comprises two protective layers 
on opposed sides of said capsules, both said protective layers being adapted to 
transmitlcharge. 



39. A displaf comprising: 

(a) an ellctrophoretic display element capable of changing its appearance in response 

to an electriclfield; 

(b) a protective layer secured to said display element, adapted to prevent mechanical 
damage thereto and capable of transmitting charge to said display element. 



40. A disaccording to claim 39 wherein said display element is essentially laminar 
having opjtosed first and second surfaces and protective layers are secured to both 

said first a:id second surfaces. 
J 
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